Exploring the crizotinib resistance mechanism of NSCLC with the L1196M mutation using molecular dynamics simulation.
Crizotinib is an anticancer tyrosine kinase inhibitor that is approved for use as a first-line treatment for some non-small-cell lung cancers. L1196M is the most frequently observed mutation in NSCLC patients. This mutation, known as the gatekeeper mutation in the ALK kinase domain, confers resistance to crizotinib by sterically blocking the binding of the drug. However, the molecular mechanism of crizotinib resistance caused by the L1196M mutation is still unclear. Molecular dynamics simulation was therefore utilized in this study to investigate the mechanism by which the L1196M mutation may affect crizotinib resistance. Our results suggest that larger fluctuations in some important regions of the mutant complex compared to the wild-type complex may contribute to the resistance of the mutant complex to crizotinib. Also, mutation-induced alterations to the secondary structure of the complex as well as unstable hydrogen-bonding patterns in the A-loop and P-loop regions decrease the total binding energy of the complex. This study therefore provides a molecular explanation for the resistance to crizotinib caused by the L1196M mutation, which could aid the design of more efficient and selective drugs.